Background and Aims: laparoscopic cholecystectomy (lc) via three or four ports has been the standard operation for gallstone disease. recently, the development of multichannel port devices has allowed lcs to be performed through a single fascial incision in the umbilicus. here, we report our experiences of the adoption of the single incision laparoscopic cholecystectomy (silc) in two small-volume community hospitals.
InTroDUCTIon over the last 20 years, laparoscopic cholecystectomy (LC) as less invasive method, has replaced open cholecystectomy in the treatment of patients with symptomatic gallstone disease. In recent years, a search for even more minimally invasive approaches has led to innovative techniques of single incision laparoscopic surgery (SILS) and natural orifice transluminal endoscopic surgery (noTES). While substantial drawbacks of noTES technique, including transgression of sensitive mucosal barriers, technical challenges and scarcity of instrumentation, have limited its adoption so far (1), the SILS has met more favorable acceptance in surgical community. Its feasibility and safety have been proved in a number of surgical procedures including cholecystectomy (2, 3). Compared to conventional LC which is performed via three or four abdominal ports, the single incision laparoscopic cholecystectomy (SILC) is performed using only one transumbilical entry into the abdominal cavity. The first SILS procedures were done with several ports placed next to each other through a single skin incision but with multiple fascial perforations (4, 5). recent development of multichannel port devices allows entry into the abdominal cavity through a single fascial incision. Diminishing the number of ports to only one seems attractive due to its potential to reduce wound related complications, to decrease postoperative pain and to improve cosmetic outcome.
Here, we report our initial experiences with the first 51 patients who underwent SILC in two smallvolume community hospitals in southwest Finland.
MaTErIaL anD METHoDS
During the seven months from January until July 2010, 51 consecutive patients (41 females and 10 males, the mean age 44 (21-75) years, BMI 26 (18-35)) underwent elective SILC for symptomatic gallstone disease in small-volume Salo (n = 29) and Loimaa (n = 22) community hospitals. The main preoperative symptom was biliary colic in 30 (59%) patients and unspecific upper abdominal pain in 13 (25%) patients. Eight (16%) patients had had some complication of biliary disease including jaundice, acute cholecystitis, cholangitis and biliary pancreatitis. Biliary tree was imagined preoperatively in eight (16%) patients. of those patients, magnetic resonance cholangiopancreatography (MrCP) was done for four and endoscopic retrograde cholangiopancreatography (ErCP) for three patients, and one patient underwent both of them. Bile duct stones (BDS) were found in four (8%) patients and removed at ErCP. Seventeen (33%) patients had undergone previous abdominal surgery. Fourteen (27%) patients had cardiovascular, respiratory, endocrine, renal or other co-morbidity with potential to affect the course of the operation or the recovery after the procedure.
The operations were performed by separate surgical teams, of which both included two surgeons experienced in conventional LC techniques. In all 51 procedures, special multichannel port devices developed for SILS were used. Thirty-four (67%) operations were done through TriPort TM (olympus, Bray, Ireland) and 17 (33%) through GelPoInT TM (applied Medical, rancho Santa Margarita, California) devices. Peritoneal cavity was entered under visual control through 2 cm incisions in umbilical skin and fascia. Multichannel port device was fixed in place, followed by insufflation of the abdominal cavity up to the pressure of 8-12 mmHg. The patients were placed in reverse Trendelenburg position with slight rotation to the left side of the patient, and the surgeon stood between the legs and the first assistant on the left side of the patient. Most of the operations were done with standard 5-mm 30-degree rigid laparoscopes, in some procedures 5-mm or 10-mm endoscope with deflectable-tip (EndoEYE; olympus, Tokyo, Japan) was applied. In all operations with TriPort TM , also instruments with curved shaft (grasping forceps, dissection forceps and monopolar hook (olympus Medical Systems Europa, Hamburg, Germany)) were used. Before dividing, the cystic duct and artery were closed with 5-mm clip applicator. In the early phase of the current series, one or two additional 5-mm abdominal troacars for graspers were placed in cases in which sufficient view of the triangle of Calot was not achieved with single port technique. Later on, we began to use transabdominal suture retraction for this purpose instead of additional graspers (6). Sutures were placed through the upper midline near the falciform, through the Hartmann's pouch in a figure-of-eight fashion, and then out of the right lower quadrant (7). after extraction of the gallbladder, fascial incision was sutured with polydioxanone (PDS®; Ethicon GmbH, norderstedt, Germany), and skin closed with either interrupted polyglactin (Vicryl rapide®; Ethicon GmbH, norderstedt, Germany) or continuous intradermal poliglecaprone (Monocryl®; Ethicon Ltd, Edinburgh, UK) sutures.
routine antibiotic prophylaxis (aBP) was not used. Thirteen (25%) patients received prophylactic antibiotic (cefuroxime 1.5g) during the operation for protraction of the procedure or for profuse spillage of bile and biliary stones or purulent contents of gallbladder into abdominal cavity.
operative and hospitalization times, conversions to multiport or open surgery, intraoperative complications and mortality were recorded. Postoperatively after an average of 4 (1-7) months, 48 (94%) patients could be reached for the follow-up. Twenty-one patients were seen in outpatient clinic and 27 patients were interviewed by phone in order to detect postoperative early and late complications, rehospitalizations, reoperations and duration of sick leave. The patients were also asked to assess their degree of satisfaction with the outcome of the operation. The results concerning complications, rehospitalizations and reoperations were verified and reinforced from digital archives of the Hospital District of Southwest Finland in august 2010. rESULTS of the total of 51 patients, 42 (82%) patients could be operated without additional troacars or conversion to open procedure, while in seven (14%) cases additional ports had to be inserted, and two (4%) operations had to be converted to open cholecystectomy because of severe abdominal adhesions (Table 1) . In 17/51 (33%) cases the operation was completed with the use of a single port device only, while in 32/51 (63%) operations additional extra-umbilical mini-invasive measures to improve the retraction of the gallbladder were employed. The mean operative time was 74 (31-155) min.
In four operations one additional troacar in the right upper abdomen was used. In one operation two additional troacars, one in the right upper quadrant and another in upper midline had to be inserted. re-traction sutures were used in 25 operations, and in the last 12 operations these sutures were applied routinely. In two operations, besides the initially applied retraction suture, also an extra-umbilical troacar had to be inserted.
The mean hospital stay for all patients was 0.6 (0-3) days. out of the 42 patients who were operated without additional troacars or conversion to open procedure, 21 (50%) were discharged within 8 hours, 18 (43%) within 24 hours and three (7%) within 48 hours. The mean duration of sick leave was 14 (4-22) days. of the 48 interviewed patients 25 (52%) were very satisfied, 21 (44%) satisfied and two (4%) dissatisfied with the outcome of the operation.
There were neither major intraoperative complications nor mortality in our series. one minor intraoperative complication (superficial liver laceration) was encountered. Postoperatively eight (16%) out of the 51 patients had complications (Table 2) . additionally, eight (16%) patients had some kind of postoperative problems.
DISCUSSIon
In the present article we report our initial experiences with the first 51 consecutive patients who underwent SILC for symptomatic gallstone disease in two smallvolume community hospitals. of our 51 operations 42 were successfully completed with single port technique, whereas in six operations one additional port and in one operation two additional ports were needed. Two operations were converted to open procedure. The mean operative time was 74 min, and no major intraoperative complications occurred. ninetythree percent of the patients were discharged within 24 hours. of the eight postoperative complications two necessitated invasive measures for treatment, whereas the remaining six complications were mild. recent developments in laparoscopic surgery have led to SILS technique in which instead of several ports placed throughout the abdomen only one entry site into the abdominal cavity is used. Moreover, recent development of multichannel ports enables SILS to be performed through a single fascial incision. Thus, with fewer abdominal incisions it seems justified to expect reduced wound related complications and less postoperative pain as well as better patient satisfaction with cosmetic outcome. The first randomized controlled study addressing postoperative pain after SILC versus classic four-port LC has been published recently. It revealed statistically significant differences in abdominal and shoulder pain scores as well as postoperative analgesic requests in favor of the SILC (8). The SILS technique, however, is not straightforward. Its main technical difficulties include collision of instruments as a result of their close proximity, compromised field of view due to obstruction by instruments entering the common port, and inadequate triangulation, exposure and retraction (9). all our operations were performed with either Tri-Port TM or GelPoInT TM multichannel port devices specially developed for SILS. While TriPort TM is designed with preinstalled ports for three tools, the design of GelPoInT TM does not strictly limit the amount of instruments. This feature enables to add some extra devices when needed, still without extra-umbilical incisions. although extra instrument in already overcrowded space diminishes the maneuverability even more we found temporary use of another grasper through GelPoInT TM feasible and helpful during the dissection of the triangle of Calot. With TriPort TM the curved instruments designed to diminish the collision extra-abdominally and to improve the angulation of the instruments intra-abdominally were provided. But due to the curved shaft they behave differently when movements habitually used with straight instruments are applied. For example, rotating the curved instrument around longitudinal axis leads to swinging of the tip of the instrument with wide amplitude. also, passing curved instrument through the port into abdominal cavity is accompanied with large scale movements of the tip of the instrument. We believe that the unusual behavior of these instruments contributed to the superficial liver laceration mentioned above in the results section. Some difficulties with curved instruments may appear in small patients. The curved part of the shaft of the instrument tends to remain close to or inside the port which considerably restricts the maneuverability. It seems that curved instruments provide some advantages in most of the patients but perhaps prolong the learning curve.
Certainly the most alarming technical disadvantage of SILC is the absence of a clear view of the triangle of Calot as a result of inadequate retraction. Inability to clearly identify the anatomy of the triangle of Calot is the most important risk factor for bile duct injuries and other complications as well (10, 11, 12) . although 17 of our operations could be done without additional measures to improve retraction and no bile duct injuries followed the safety regarding major complications, including the bile duct in- juries in SILC must be thoroughly assessed in the further studies. In order to improve safety and help dissection we switched to routine use of retraction sutures in the later phase of our study. Two ways of placing these sutures are suggested, either through the fundus or through the infundibulum of the gallbladder (6). also usage of both sutures simultaneously has been reported (13) . Employing grasper for lifting the gallbladder from the fundus and retraction suture through the infundibulum seems to us the most optimal combination to achieve a critical view and perform a safe dissection. Using a transabdominal retraction suture is not, however, an ideal solution. Placing suture is time consuming, manipulation of the large needle in the abdominal cavity predisposes to visceral injuries and perforation of the gallbladder causes spillage of bile with some deterioration of visibility in the operating field. Hopefully new devices to improve retraction will be provided soon (9). The most serious complication in our study was subphrenic abscess diagnosed seven months postoperatively. This patient had had biliary pancreatitis four months before the operation. In preoperative MrCP no BDS in addition to stones in gallbladder were detected. Diffuse omental adhesions to thickwalled gallbladder were found in the operation and an additional troacar was applied in the early phase of the procedure. no difficulties appeared with dissection of the cystic duct and cystic artery but detaching the scarred gallbladder from the liver was troublesome, and gallbladder ruptured with subsequent spillage of bile and numerous gallstones into abdominal cavity. antibiotics were administered, and abdominal cavity was irrigated after all visible stones along with the gallbladder had been removed. Since the procedure in this patient was converted to multiport technique, it is obvious that this complication can't be considered as a result of SILC.
The rate of postoperative wound infection in our patient population was 5/51 (10%). The proportion is surprisingly high when compared to previous reports of SILC (1-3%) and to standard elective LC (1-2%) (7, 14, 15, 16) . our results must be interpreted cautiously however. out of the five patients with postoperative wound infection two have been in surgical outpatient clinic for their complication. Infection was suspected by clinical appearance of the wounds which were opened for evacuation of the exudate and antibiotic treatment was started. Diagnosis of infection was confirmed by bacterial wound culture in one patient. Three out of five patients reported postoperative wound infection in the follow-up interview. Their complication was diagnosed and treated by family doctor. Unfortunately, no data of the clinical appearance of the wound or bacterial wound culture to verify the diagnosis were available. Moreover, none of these patients reported of having their wound opened for seroma or pus evacuation. It is possible that these patients had minor wound irritation but no infection. The anatomy of the navel, having wound in deep and narrow skin fold, may predispose to wound complications. Further studies will reveal whether improved cosmetic results in SILC are gained with a cost of increased rate of wound problems, which may in some cases lead to even late incisional hernias. also a policy of aBP in patients at high-risk for infection (age > 60 yr, acute cholecystitis, a recent history of acute cholecystitis, CBD stones, jaundice, immune suppression, prosthetic implants, obesity) undergoing elective LC require further studies. Zhou et al. (15) and al-Ghnaniem et al. (16) have shown that aBP is not warranted in low-risk patients but, so far, there are no randomized controlled studies conducted to assess the role of aBP in high-risk elective LC patients. In our series, four out of five patients with wound infection were high-risk patients. It remains unclear whether wound infections of these patients could have been prevented with aBP.
Based on the current prices in 2010 the expenditures for SILC, performed either with TriPort TM or Gel-PoInT TM , were almost three times higher when compared to conventional LC. So far there is little evidence of any benefits of SILC over conventional LC in terms of postoperative pain, complications and return to everyday activities. Improvements of these particular issues with SILC could probably justify the higher price and widespread use of this new technique. otherwise, with the reduced number of scars as only advantage, the SILC barely becomes the routine procedure in laparoscopic surgery.
In conclusion, our initial experience indicates that SILC can be adopted without major complications in small-volume hospitals but the rate of wound infections seems to increase with the introduction of SILC.
rEFErEnCES
